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NOTES ON THE GEOLOGY OF SOUTHEASTERN PENNSYLVANIA. 

BY THEODORE D. BAND. 

The work of the Second Geological Survey of Pennsylvania was 
very properly directed chiefly toward the economic geology of the 
State. Had reasonable appropriations been continued, it is prob- 
able that a more careful survey would have been made of the area 
southeast of the Red Sandstone region, and we might also have 
had what it is a disgrace to the State that we have not: a map of 
Pennsylvania comparable with that of the Xew Jersey Survey or 
to the Philadelphia Sheet of the U. S. Geological Survey. It 
being the fact, therefore, that this region southeast of the Red 
Sandstone has been hastily examined by the geologists of the 
Survey , 1 that their observations, in many particulars, do not agree 
with those of the First Survey under that most careful observer, 
Prof. Henry D. Rogers, and also that in this region there is differ- 
ence of opinion even among those who studied it under the auspices 
of the Second Survey, it seemed not improper that I should put 
upon record numerous observations made in the leisure moments 
of a rather busy life during the past twenty years, in the hope that 
some little additional light may be shed upon the subject, and as 
an aid to those who may wish to study the region hereafter . 2 

I have written of some of the rocks discussed in this paper, but 
to make this one intelligible it will be necessary to repeat briefly 
some of the facts already published. 

The region, covered chiefly with mica schists and gneisses and 

1 “In a single field season of seven months, a geologist who is to report 
on a county of fifty-six townships has just th vee days (on an average) to 
each township; and in a State with sixtv-seven counties, all of eqnal 
importance to their inhabitants, and to practical science, it is evident that a 
State survey can only afford one full season to each county, unless its funds 
be greatly increased or its duration be indefinitely protracted ."’ — Second 
Gcol. Savvey of Pa., chap. 4, p. ‘20. 

2 Having experienced mueli difficulty in identifying localities already 
published owing to the changes of ownership of farms, quarries, mills, etc., 
I have described outcrops with particularity, perhaps greater than necessary, 
deeming it safer to err in the direction of clearness. 
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soil derived from them, is, as is well known, a difficult one for 
geological study. Exposures arc often few and far between; ad- 
vantage must be taken of every possible opportunity, such as well- 
digging and boring, and even of the exposures occasionally made 
by unusually heavy rains, while over large areas it is often impos- 
sible to find a single exposure. Besides this, some rocks of definite 
character are of very limited breadth, while others, well exposed, 
vary in width so greatly and suddenly that mapping in the usual 
method of connecting like exposures is very unsafe. Imagine, 
for instance, the well -exposed limestone and hydromica schist west 
and northwest of Conshohocken to be represented by scattered out- 
crops similar to those of the limestones and mica schists of southern 
Chester county, the intermediate surface being covered with soil 
as in that region, what geologist could possibly map the rocks as 
1 hey really exist ? 

Of the rocks southeast of the Red Sandstone there are three 
prominent series as to which there is reasonable accord among all 
geologists : — 

I. Rogers’ Third Belt — possibly Laurentian, probably a consider- 
able part plutonic. A remarkably straight outcrop of quite uni- 
form, very hard gneissoid rocks, striking about S. 65° AY. , and 
extending almost unbroken from near Morris ville, Bucks county, 
opposite Trenton, X. J., to west of the Brandywine, apparently 
anticlinal in structure, and the oldest rock of the region. This, 
called Laurentian by the Second Survey and in my previous 
papers, I prefer to call by the safer term Ancient Gneiss. 

II. Cambrian Sandstone. Rogers’ Primal Sandstone, often 
called Potsdam, Xo. 1 of the Survey — the oldest fossiliferous rock 
yet discovered in this area. 

III. Limestone, Xo. 2 of the Survey, Rogers’ Auroral Limestone, 
formerly supposed to be equivalent to the Calciferous, Chazy and 
Trenton Limestones of the Xew York Survey, 3 though the recent 
studies of Prof. AYalcott seem to prove that is Cambrian. 4 As to 
the remainder of the rocks, opinions differ widely. Those covering 
the largest areas are mica schists and gneisses. Among these 
gneisses and mica schists are belts of peculiar character traceable 



3 Chap, 4, p. 113, where this opinion is ver ^forcibly asserted. 

4 A . J. S January, 1894, p. 37, and Yol. XL1V, 1892, p. 469. 
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for miles, for, as a rule, there are few well-marked sudden varia- 
tions on the strike line. 

These gneisses and schists include Rogers’ first and second belts, 
Mr. Hall’s Philadelphia schists and gneisses, and Manayunk schists 
and Chestnut Hill schists; Prof. Lesley’s newer gneiss of the 
Philadelphia belt. The strike of these accords in the main with 
that of the ancient gneiss, local deviations being common; the 
subdivisions vary in width, their borders being usually more or 
less divergent or convergent. The almost universal dip, northwest 
of Darby creek, is northwestward, except close 1o the ancient 
gneiss, where it is southeastward. It should be said, however, 
that the apparent dip may not be the true dip, but merely schis- 
tosity due to pressure. It is a fact, however, that this schistosity 
seems to accord closely with changes in the constitution of the rocks. 

Southwest of Darby creek a southeast dip prevails. Southwest 
of the Schuylkill similar schists and gneisses occur northwest of the 
ancient gneiss. 

Minor faults are common, great ones may exist, but this has not 
been proved. The age of these newer schists and gneisses and 
their relative superposition is greatly in doubt; indeed, hardly any 
two geologists have agreed. Fossils not having been found, the 
arguments are necessarily based upon lithological character and 
stratigraphical position. It is, I believe, conceded that there is no 
considerable break of continuity on the line of strike, except that 
Mr. Hall regards certain hard gneisses in southern Delaware 
county and some gabbros, as Laurcntian, underlying the newer 
schists and gneisses. The views of geologists may be briefly 
summed as follows: 

Prof. Rogers supposed the structure a simple synclinal, the Chest- 
nut Hill series, his second group, underlaid by the gneiss, which 
rose to the southeast and to the northwest, his first and third belts. 

Above his third belt he recognized the primal (Cambrian) saud- 
stone and a series of rocks which he regarded as of the same age 
stretching southwestward, and in western Chester county south- 
ward nearly or quite to the Maryland line, here overlying the 
Philadelphia rocks which he saw extending in a series of anticlinal- 
dying out westward under his primal rocks. 6 

5 First Gcol. Survey of Pu., I, p. 2C-, quoted chap. -4. p. O' 5 : “ But to 
the westward of the Brandywine .... the primal series is spread prodig- 



